Leg 38 CaCOs samples were collected onboard ship in 3-cc vials at the time the core was split open. On shore the samples were dried and ground to a homogeneous powder. The ground sediment was redried at 105°-110°C and two samples from each vial, a 0.1-g and 0.5-g sample, were then weighed into LECO crucibles. The 0.5-g sample was acidified with 10% HC1, washed with distilled H2O, redried and analyzed for acid insoluble (organic) carbon using a LECO WR-12 analyzer. The 0.1-g sample was treated only with distilled water to cake the sample before analysis for total carbon. If the results showed less than 10% CaCθ3, an additional 0.5-g sample was analyzed for greater accuracy. The CaCθ3 percentages were calculated as follows: (% total C -% organic C) X 8.33 = % CaCO 3 .
These data indicate the precision of the mechanical aspects of LECO analysis and do not necessarily reflect the precision of the total analytical procedure. This may be affected by factors such as sample homogeneity or contamination during sample preparation.
The carbon determinations were made using a LECO carbon analyzer which is described in detail in the LECO manual.
The LECO WR-12 selectively absorbs CO2 on a molecular sieve. Later, through heating, the CO2 is released and measured by its thermal conductivity. A sample of known amount is placed in a ceramic vial to which is added one or more combustibles such as ... (copper and iron chips). The crucible containing the sample is placed into a LECO high-frequency induction furnace within a combustion tube through which O2 is passed. ' The carbon in the sample is converted to CO2 at temperatures in excess of 1000°C. Metal oxides either remain in the crucible or are filtered out in a series of dust traps while sulfur gases are absorbed in a trap containing manganese dioxide. A heated catalyst (containing rare earth and copper oxides) converts any CO to CO2. Moisture is removed by an anhydrone trap.
Oxygen carries the formed CO2 to a molecular sieve trap at room temperature when it is collected. Following collection of the CO:, the trap is heated to approximately 600°C to release it. The second oxygen carrier system is directed through a system of solenoids at a flow rate of 500 cc/min to a measuring thermistor. The output of the thermal conductivity cell is integrated and read directly as %C on an electronic digital voltmeter. With pure oxygen in the system the thermal conductivity cell is balanced to yield 0.000 output.
The temperatures of the thermistors are always higher than ambient oven temperatures in which the cell is located. This virtually eliminates normal room temperature variations.
The two thermistors of the conductivity cell are mounted in a metal block. When oxygen in one thermistor cavity is replaced by CO:, which has a lower thermal conductivity than oxygen, that thermistor becomes hotter and lower in electrical resistance. This electrical resistance change is calibrated to read percent CO2 in oxygen. For detailed electronics of model 761-100, see the LECO manual.
Refer to the Initial Reports of the Deep Sea Drilling Project, Volume 9 (Boyce and Bode, 1972) for further information regarding precision testing.
